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LAE’s observed by TWINS on Oct.
11, 2008

Roelof presents a thick exosphere

Oct 11, 2008, theory that predicts angle-banded

0948UT (cone-shaped) emission from the

top of the atmospheric oxygen
exosphere (~650 km)

Thick target approximation
applies at low altitudes, as
opposed to the thin target
approximation that is appropriate
elsewhere in the magnetosphere

Moderate storm on this day (Dst
~-60nT) {more on this later}
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The Earth’s ENA Emission Cones
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Low Altitude Emissions during the Halloween 2003 Storm
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See Pollock et al, GRL, 2009, doi:10.1029/2009GL038853
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Estimating Location, Pitch Angle, &
Maagnetic Local Time of Low Altitude ENA Emissions

Observation Point ;
6.10 E
MENA 2.3-5.3 keY 29 Oct 2003 (302)
19:02:34-19:03:18 UT
R, LAT, L—shell: 1.57, 75.5, 25.4

For each pixel:

Pitch Angle

of Emitted ENA_  Assume 650 km emission altitude

7 « Determine 3D GSE position of
‘ pixel-ray intersection with 650 km
altitude shell.
 Transform 3D position:
from GSE to (R,IL,MLT)
 Use Dipole field model to get
ENA pitch angle at emission point.

Altitude
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Analysis of events observed from low and
intermediate altitudes during the 2003
Halloween storm according to the
prescription above have yielded the
distributions shown in these three plots.
Positive (negative) values of pitch angle,
invariant latitude and MLT correspond to
L. A northern (southern) hemisphere

o0 NN T observations.
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Emission of ENAs from low altitude is correlated with Dst
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Stereo Global Imaging of Precipitating lon ENAS

Dst (Kyoto)

TWINS ENA Images Very quiet conditions (Dst ~ -60 nT)
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Stereo Global Imaging of Precipitating lons
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MLT versus Energy of Precipitating lon ENAS

Dst (Kyoto)
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Summary and Conclusions

We expect maximum atmospheric ENA emission during storm main phase, when ring
current is freshly injected and atmospheric ion precipitation maximizes. We expect this
ENA emission to be spatially banded into a 3D ENA Emission Cone, as a consequence of

a) latitudinal localization of the parent ion precipitation,
b) altitude localization due to steep radial gradient in atmospheric density, and
c) pitch angle localization of escaping ENAs.

We have analyzed a short segment (approximately 8 days in September 2002) of MENA
data, and compared with IMAGE orbit and Dst data. The MENA data analysis estimates
maximum count rates observed in low altitude peak. This work demonstrates that:

1) correlation between ENA flux emitted at low altitude and the magnetic storm
index Dst, as from the World Data Center in Japan, and
2) validity of the concept similar to that of the ENA emission cones.




